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ABSTRACT 

Objective: To assess whether colon cancer follow-up 
can be organised by general practitioners (GPs) 
without a decline in the patient's quality of life (QoL) 
and increase in cost or time to cancer diagnoses, 
compared to hospital follow-up. 
Design: Randomised controlled trial. 
Setting: Northern Norway Health Authority Trust, 
4 trusts, 11 hospitals and 88 local communities. 
Participants: Patients surgically treated for colon 
cancer, hospital surgeons and community GPs. 
Intervention: 24-month follow-up according to 
national guidelines at the community GP office. 
To ensure a high follow-up guideline adherence, a 
decision support tool for patients and GPs were used. 
Main outcome measures: Primary outcomes were 
QoL, measured by the global health scales of the 
European Organisation for Research and Treatment of 
Cancer QoL Questionnaire (EORTC QLQ C-30) and 
EuroQol-5D (EQ-5D). Secondary outcomes were cost- 
effectiveness and time to cancer diagnoses. 
Results: 110 patients were randomised to intervention 
(n=55) or control (n=55), and followed by 78 GPs 
(942 follow-up months) and 70 surgeons (942 follow- 
up months), respectively. Compared to baseline, there 
was a significant improvement in postoperative QoL 
(p=0.003), but no differences between groups were 
revealed (mean difference at 1, 3, 6, 9, 12, 15, 18, 21 
and 24-month follow-up appointments): Global Health; 
A-2.23, p=0.20; EQ-5D index; A-0.10, p=0.48, EQ-5D 
VAS; A— 1.1, p=0.44. There were no differences in time 
to recurrent cancer diagnosis (GP 35 days vs surgeon 
45 days, p=0.46); 14 recurrences were detected (GP 6 
vs surgeon 8) and 7 metastases surgeries performed 
(GP 3 vs surgeon 4). The follow-up programme 
initiated 1186 healthcare contacts (GP 678 vs surgeon 
508), 1105 diagnostic tests (GP 592 vs surgeon 513) 
and 778 hospital travels (GP 250 vs surgeon 528). GP 
organised follow-up was associated with societal cost 
savings (£8233 vs £9889, p<0.001). 
Conclusions: GP-organised follow-up was associated 
with no decline in QoL, no increase in time to recurrent 
cancer diagnosis and cost savings. 



ARTICLE SUMMARY 



Article focus 

■ Intensive follow-up after curative colon cancer 
resection is associated with improved overall sur- 
vival of 5-10%. 

■ No international consensus exists regarding the 
detailed content of a follow-up programme for 
colorectal cancer. 

■ Quality of life (QoL), cost-effectiveness and patient 
safety in a general practitioner (GP)-organised 
follow-up programme are unknown. 

Key messages 

■ GP-organised colon cancer follow-up is asso 
ciated with no decline in QoL, no increase in 
time to recurrent cancer diagnosis and cost 
savings. 

Strengths and limitations of this study 

■ Intention to treat analyses with high adherence 
to the national follow-up programme. 

■ First trial assessing cost-effectiveness of 
GP-organised colon cancer follow-up programme 

■ The trial was stopped after 1884 patient 
follow-up months owing to no impact of the 
intervention on QoL global health status. 

■ Fifty two per cent of the included patients were 
followed for 2 years. This limits the interpretation 
of recurrence, as 80% of the colon cancer recur- 
rences occur within 3 years. 



Trial registration: ClinicalTrials.gov identifier 
NCT00572143. 



BACKGROUND 

Colon cancer is the third most common 
cancer in the western world, and surgery is the 
only curative treatment. Around one-third of 
the patients resected of colon cancer will 
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experience recurrence of the disease with less than 2 years 
expected survival. 1 2 Despite the generally poor outcomes 
among patients with recurrent disease, most patients 
treated with curative intent are included in some form of 
surveillance programme involving periodic evaluation. 
Reviews comparing various follow-up programmes have 
suggested that more intensive strategies tend to increase 
5-year survival by detecting relapse about 6 months earlier 
than less intensive strategies — at a point where the patient 
will be more likely to be considered a candidate for poten- 
tially curative metastases surgery. 2-4 However, wide consen- 
sus has not been reached regarding what an intensive 
follow-up strategy should entail. 5-8 New surveillance trials 
in progress are not likely to fully settle the issue. 9-12 What 
none of the available clinical recommendations for 
follow-up have addressed adequately is the setting where 
this follow-up should occur: conducted by specialists who 
originally treated the cancer at hospitals, or in the offices 
of local GPs. 2 Increasingly, the benefits of greater involve- 
ment of primary care providers in the ongoing manage- 
ment of chronic illnesses are recognised. 13 The level of 
follow-up care may greatly influence the quality of life 
(QpL) and costs, especially in rural areas with long dis- 
tances to travel for hospital services. However, such consid- 
erations must be balanced against the imperative that 
colon cancer survivors receive the best care available. 
Recently, the UK's National Cancer Survivorship Initiative 
recognised the need to develop new models of cancer care 
that support patient self care, care planning and making 
the best out of resources. 14 In Norway, similar national 
initiatives have been launched. In this trial, we tested the 
main hypothesis that patients with colon cancer followed 
up by their GP would experience similar or higher scores 
on QpL measures at a lower cost than alternative hospital 
controls. The other aims were to test for differences of 
harms and benefits in a follow-up programme, that is, the 
rate of serious clinical events (SCE), time to diagnosis of 
SCE and cancer recurrence and frequency of metastases 
surgery. 

METHODS 

This was a randomised controlled multicentre trial 
carried out in a North Norway Health Authority trust 
using a previously published protocol. 15 The first patient 
was included on 1 June 2007, while the last patient was 
included on 15 December 2011. Interim analyses were 
performed in June 2012. 

Ethics and trial registration 

The Regional Committee for Medical Research Ethics, 
North Norway approved this protocol in 2006 (P REK 
NORD 79/2006). Patients provided written consent 
before entering the trial. The trial was registered at 
ClinicalTrials.gov with identifier NCT00572143. Owing 
to organisational delay, the trial was registered on 11 
December 2007; the specified study start in 
ClinicalTrials.gov was June 2007. 



Inclusion and exclusion criteria 

Inclusion criteria were age less than 75 years with recent 
surgery for colon cancer at Dukes' stage A, B or C. Patients 
receiving postsurgical adjuvant chemotherapy (some 
Dukes' B and all Dukes' C) were also eligible. Exclusion cri- 
teria were patients older than 75 years, patients belonging 
to healthcare trust not participating in the trial or those not 
able to provide informed consent and cancer stage Dukes' D. 

Hospitals, primary and secondary care professionals 

Three local hospitals and one university hospital partici- 
pated. Approximately 100 patients with colon cancer are 
surgically treated annually at these four hospitals. All 
550 GPs in the region received written information, 
while 448 GPs consented to participate in the trial. 

Objective and hypotheses 

The primary objective was to compare patients' QpL and 
costs of follow-up by their local GP or at the surgical out- 
patient clinic. The primary hypothesis was that the patients 
followed up by their GPs would experience similar or 
better QpL scores (on the global health scale) at a lower 
cost. The secondary objective was to test whether the inci- 
dence of SCE would be similar for patients followed up by 
their GPs or hospital surgeons the secondary hypothesis 
being that patients followed up by their GPs would have 
no delay in detection of relapse and the same frequency of 
SCEs as controls. 

Description of intervention 

We defined this as a complex intervention, consisting of 
several interconnecting parts. 16 To ensure high follow-up 
guideline adherence by patients allocated to GPs' follow- 
ups, we used a decision support tool as part of the inter- 
vention. 17 Thus, the intervention consisted of the follow- 
ing parts: 

1. GP organised colon cancer folloxv-up: The patients were 
referred to their GP for postoperative follow-up 
according to the national guidelines (table 1). 
Information was given to the GP about surgery, any 
complications, Dukes' staging, time and location of 
chemotherapy (for Dukes' C patients), and risk of 
recurrence. 

2. Patient decision- support pamphlet Received at the base- 
line consultation, containing information about: (1) 
their own disease, tumour stage and risk of recur- 
rence; (2) the aim and objective of the trial; (3) the 
current national follow-up guidelines, that is, sched- 
ule and location of carcinoembryonic antigen (CEA) 
measurements, chest x-ray, contrast-enhanced liver 
ultrasound, colonoscopy and clinical examination; 
(4) a detailed description of signs and symptoms of 
potential recurrence of colon cancer and (5) in case 
of a SCE between appointments, relevant phone 
numbers and contact information were given. 

3. GP decision-support pamphlet: Sent at the time of base- 
line appointment to all GPs who had a patient allo- 
cated to their practice. This pamphlet contained 
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Table 1 Norwegian Gastrointestinal Cancer Group (NGICG) 2007 surveillance programme 


Examination 


Follow-up cycle (month postoperative) 


















1 


3 


6 


9 


12 


15 


18 


21 


24 


30 


36 


42 


48 


54 


60 


Chest x-ray 






X 




X 




X 




X 




X 




X 






Liver ultrasonography 






X 




X 




X 




X 




X 




X 






Colonoscopy 










X 
















X 




; 


CEA measurement 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




Clinical examination 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




CEA, carcinoembryonic antigen; red, length of trial participation (24 months, 9 follow-up cycles). 



information similar to what the patient received, that 
is, information about follow-up guidelines, signs and 
symptoms of recurrence and behavioural strategy in 
the case of suspicion of a recurrence. In case of ques- 
tions regarding the follow-up, relevant contact infor- 
mation was given. 

Patients allocated to GP follow-up could be referred 
back to any surgical clinic at any time during the study 
period. Similarly, patients in the hospital follow-up 
group were free to consult their GP at any time. 
National follow-up guidelines were applied in both study 
arms and patients were followed for up to 2 years 
(table 1). 

Randomisation 

At study entry, patients were seen for a baseline visit by a 
local trial investigator at the hospital where they received 
the surgical treatment, approximately 3-4 weeks post- 
operatively. At this visit, a clinical examination was per- 
formed and information about the histology and results 
of the surgery was shared with each patient. If the 
patients provided informed consent, they were rando- 
mised to follow-up either by their GP (intervention) or 
at the surgical outpatient clinic (controls) using a web- 
based randomisation service managed by the Norwegian 
University of Science and Technology (http://www.ntnu. 
no). The randomisation ratio was 1:1; patients were 
stratified according to the Dukes' staging (A, B and C) 
and on whether they had a stoma. The local trial investi- 
gator was not involved in the subsequent follow-up 
appointments in any way. Recruited patients were not 
informed about the other patients recruited in the same 
trial. Similarly, no information regarding trial progress 
and allocation was revealed to the participating GPs or 
surgeons. However, as GP organised follow-up repre- 
sented a new practice, blinding was not possible in the 
intervention arm. 

Primary outcome measures 

Quality of life 

The primary outcome measure in this trial was the 
global health status on the European Organisation for 
Research and Treatment of Cancer QpL Questionnaire 
(EORTC QLQ C-30) . QpL measurements were collected 



at baseline and at 3, 6, 9, 12, 15, 18, 21 and 24 months, 
that is, 

European Organisation for Research and Treatment of 
Cancer QoL Questionnaire. EORTC QLQ C-30 incorporates 
nine multi-item scales: five functional scales (physical, 
role, cognitive, emotional and social); three symptom 
scales (fatigue, pain and nausea/ vomiting) and a global 
health status/QOL scale. Six single-item scales are also 
included (dyspnoea, insomnia, appetite loss, constipa- 
tion, diarrhoea and financial difficulties). 18 

EuroQol-5D (EQ-5D; EuroQol Group, Rotterdam, The 
Netherlands): EuroQol-5D is a standardised generic QoL 
instrument. EQ-5D measures five dimensions of 
health-related QoL (HRQoL): mobility, self care, usual 
activities, pain/discomfort and anxiety/ depression. Each 
dimension is rated at three levels: no problems (1), 
some problems (2) and major problems (3). 19 Based on 
preferences elicited from a general population, EQ-5D 
health states (eg, 1-1-2-1-3) may be converted into 
utility scores (=index scores, IS). In this trial, we used 
preferences elicited from a UK population, as no similar 
Norwegian preferences exist. 20 

EQ visual analogue scale (EQ VAS) records the 
respondent's self-rated health status on a vertically grad- 
uated (0-100) visual analogue scale. 

Secondary outcome measures 

Cost-effectiveness 

Resources used (baseline to 24 months) were registered 
prospectively based on reports by the patients and on 
hospital electronic medical record (EMR) review. The 
cost elements included costs related to hospital visits, GP 
visits, laboratory tests, radiology examinations, colonos- 
copy, examinations owing to suspected relapse (radi- 
ology, colonoscopy, CT of thorax and/or abdomen and 
positron emission tomography scan) , treatment of recur- 
rence, travelling/ transportation, production losses, 
copayments and other patient/family expenses. 

Time to cancer diagnosis 

Time to cancer diagnosis was defined as the time from 
occurrence of an SCE (dated in the GP referral or hos- 
pital EMR record) to the date of diagnosis of an SCE. 
An SCE was defined as an episode in which cancer 
recurrence was suspected. An SCE can be triggered 
either by symptoms reported (at follow-up or in between 
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follow-ups) , clinical findings at follow-up or findings by a 
screening test. Symptoms and clinical findings initiating 
a diagnostic check-up were denned as follows: cancer 
suspect lesion revealed at colonoscopy, increase in CEA 
measurements shown by repeated measurements, blood 
in stool detected by the Hemofec (FOB) test, unex- 
plained abdominal pain, unexplained weight loss of 5 kg 
during the last 3 months, cancer-suspect lesions detected 
by rectal examination, palpable lymphadenopathy, meta- 
static suspect lesions shown by chest x-ray, ultrasound of 
liver or CT scan, cancer-suspect findings at clinical exam- 
ination and occurrence of cancer-related symptoms. 

Data collection 

At the baseline appointment, patients recruited received 
nine questionnaires (as part of the patient decision- 
support pamphlet) corresponding with the nine 
follow-up cycles (table 1). The questionnaires contained 
questions about QpL, patient satisfaction and cost and 
resource utilisation. Questionnaires were returned by 
mail every 3 months by the patients to the trial centre 
until 24 months postoperatively. These questionnaires 
were optically readable, being consecutively registered in 
the trial database. A research assistant was responsible 
for data collection, database input and patient remin- 
ders when questionnaires were missing. The reminders 
were sent to the participating patients when the ques- 
tionnaires were 3 months overdue (beyond the estimated 
follow-up schedule). All questionnaires were dated and 
we could thus monitor trial progression. In case of 
missing information about cost elements, we either 
reviewed the hospital EMR or performed telephone 
interviews with participating surgeons, GPs or patients. 

Sample size calculation 

In June 2007, sample size calculations were based on a 
significance level of 5% and power set at 80%, which 
indicated that we needed 136 patients to detect a 
10 units QpL difference (ie, a small to moderate 
improvement) on the EORTC QLQ C-30 Global Health 
score with an SD of 20. Definitions of a small-to- 
moderate improvement on QpL (ie, 10 units on the 
global health score), and SD estimates of QoL (patients 
with localised colon cancer) were retrieved from previ- 
ous published publications. 21 22 

Economic analysis 

BMJ guidelines for economic analyses alongside rando- 
mised controlled trials were employed. 23 As the trial 
revealed no difference in QoL, a cost-minimisation ana- 
lysis was carried out. The economic evaluation had a 
societal perspective. A 3% discount rate was used to dis- 
count future costs and benefits. For this publication, cost 
elements have been converted from Norwegian kroner 
(NOK) into British Pounds at the rate of GBP £l=NOK 
9.39 NOK as of the Norwegian National Bank on 27 
June 2012. Details of the unit costs assigned to health- 
care resource use are shown in table 2. 



Economic evaluation data are invariably positively 
skewed, and they require an alternative analysis. We used 
a bootstrapping technique, which makes no assumptions 
regarding the equality, variance or shape of the distribu- 
tion, and takes skewness into account. 24 25 To adjust 
for the skewness, costs were bootstrapped with 1000 
replications to estimate bias corrected CI. The bootstrap- 
ping technique was undertaken using IBM SPSS 
Statistics V.19.0. 

A one-way sensitivity analysis was used to assess the 
robustness of the results and the impact of variance. The 
societal cost of 24-month follow-up was assessed for low, 
base and high-input values, and the result was expressed 
as a many inputs, one output tornado chart. To increase 
the generalisability of cost between countries, unit costs 
from the UK were included in the sensitivity analyses. 
The costs for GP consultation and diagnostic testing have 
been reported to be 30-40% higher than the unit cost 
applied in this trial and the relevant cost elements were 
increased accordingly in sensitivity analyses. 26 

Statistics 

Descriptive statistics were performed by percentages, 2x2 
contingency tables, % 2 , Fisher's exact test and t test. The 
base case analyses (n=110, 600 complete follow-up ques- 
tionnaires/cycles) were performed on the intention to 
treat principle. Treatment arms were compared with 
respect to potential covariates using continuous and cat- 
egorical univariable analyses. The main analyses exam- 
ined whether significant differences existed in QoL 
outcome measures between baseline and 3, 6, 9, 12, 15, 
18, 21 and 24 months (EORTC QLQ C-30 and EQ-5D). 
A general linear model was employed, where time 
(1-24 months) and intervention group (GPs vs sur- 
geons) were predictors in analyses of variance (between 
groups ANOVA). Missing data were imputed by the last 
observation carried forward (LOCF) when there were 
missing QoL items in a form, and when the QoL form 
was missing. Conditional power (CP) was defined as the 
chance of getting statistically significant results at the 
end of the trial given the data so far. 27 28 We defined a 
CP < 15% as a sufficient threshold to stop early. 29 
Results were expressed as the mean differences for con- 
tinuous outcomes with corresponding SD, 95% CIs, and 
associated p values, p Values were reported with two 
decimal places with p-values less than 0.001 being 
reported as p<0.001. For all tests, we used the p=0.05 
level of significance. All analyses were performed with 
the IBM SPSS Statistics V.19.0 (IBM Company SPSS 
2010) and Microsoft Excel for Mac 2011. 



RESULTS 

A total of 110 patients surgically treated for colon cancer 
met the inclusion criteria and agreed to participate in 
the survey (figure 1). The control and intervention 
groups were matched at baseline for demographic and 
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Table 2 Details of the unit costs assigned to healthcare resource use data 



Variable 



Unit cost (£)* 



Sensitivity analyses (%) 



Cost of travel 
Mean costs of hospital travel 
Hotel overnight 
Private car rates 
Parking 
Taxi 
Bus 

Cost of GP consultation 

GP consultation 20 min 

Phone consultation GP 10 min 

Emergency consultation GP 30 min 
Cost of surgeon outpatient consultation 

Surgeon outpatient consultation 30 min 

Phone consultation surgeon 15 min 

Emergency outpatient consultation 30 min 
Cost of follow-up tests 

Blood samples 

Chest x-ray 

Contrast-enhanced ultrasound of liver 

CT abdomen 

CT thorax 

Colonoscopy 

PET scan 
Cost related to sick leave 

Governmental reimbursement 1 day work absence 
Costs related to metastases surgery 

Cost of abdominal surgery 

Cost of liver surgery 

Cost of lung surgery 



±25 



88t 
74* 

0.2/km§ 
10.6* 
1.3/km§ 
2.6§ 

18.5H 

5.3H 

26H 



69** 

10.6ft 

69** 

511 

25tt,§§ 

153tt,§§ 

105tt,§§ 

105ff,§§ 

293**,§§ 

2662ff 

102HH 

14176** 
11596** 
13061** 



±25-40 



±25-40 



t25-40 



±25 
±25 



*Exchange rate on 29 June 2012: £1=9.36 Norwegian kroner: http://www.dnb. no/en/currencylist?la=EN&site=DNB_NO 

tPersonal communication North Norwegian Health Administration ( JN): 5 400 000 NOK budgeted annual travel expenses/950 000 annual 

patient travels=£88 per travel. 

t Local data. 

§Norwegian National Bureau of Patient Travels: http://www.pasientreiser.no/andre-spraak/english 

1P~he Norwegian Medical Association: Norwegian Policy Document for Governmental Reimbursements in Primary Care (Fastlegetariffen) 
201 1 : http://www.legeforeningen.no/normaltariff/Fastlegetariff_2010.pdf 

Cost of GP consultation: 136 NOK (20 min consultation)+386 NOK per patient annually. Assuming 10 consultations per patient annually=38 
NOK/consultation. In total, 174 NOK per consultation=£18.5. 

**Norwegian Health Authorities. Reimbursement and DRG weighting in Norwegian Hospitals 2012: http://www.helsedirektoratet.no/ 
publikasjoner/regelverk-innsatsstyrt-finansiering-2012/Sider/default.aspx 

1 DRG weight 38 209NOK. Surgeon outpatient consultation (day and night-time): DRG 923 O, weight 0.017. Colonoscopy. DRG 710 O, 
weight 0.072. Abdominal surgery DRG 170, weight 3.484. Liver surgery. DRG 201, weight 2.850. Lung surgery. DRG 76, weight 3.21. 
ttStatistics in Norway 201 1 : Average annual salary 750 000 NOK (£80 000) hospital consultant. 
itCost rates Department of Radiology and Nuclear Medicine University Hospital North Norway. 
§§Korner et al 3i 

HHEstimated from a median income of 350 000 NOK/year/patient as reported by patient subsample in regular work at the time of surgery. 
PET, positron emission tomography. 



medical characteristics and there were no significant dif- 
ferences between groups (table 3) . 

Trial flow and dropouts 

Eighty five patients (75%) (GP 41 vs surgeon 44) were 
followed for 12 months, and 58 patients (52%) (GP 29 
vs surgeon 29) for 24 months. Twenty patients (surgeon 
9 vs GP 11) were transferred to the new national colon 
cancer surveillance programme (figure 1). 

Response rate 

We received 636 of the expected 657 questionnaires 
(response rate 96%), of which 600 (91%) (GP 299 vs 



surgeon 301) were included in the final cost and QpL 
analyses. A total of 21 (4%) questionnaires (surgeon 11 
vs GP 10) were not returned and 36 questionnaires 
(surgeon 18 vs GP 18) were excluded from the analyses 
owing to insufficient identification. 

Interim analyses 

New national colon cancer surveillance guidelines 
were gradually implemented from 2010, with a differ- 
ent frequency of consultations (3 vs 6 months inter- 
val) and radiological modalities (chest x-ray vs chest 
CT). 7 This could bias the cost-effectiveness and QoL 
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Eligible patients surgically treated with curative intent (n=584) 


> 








Other health care trust (121) 
>75 years (n=199) 
No informed consent (n=32) 
Dukes D(n=1 22) 


> 

f 



Randomised (n=110) 



Allocated to GP fd low-up (n=55) 



Allocated to surgeon follow-up (n=55) 



Follow-up with consul tafions/CE A at 
1,3.6.9.12.15.18.21 .24 monlh. Chest x-ray. liver 
ultrasound and colonoscopy as shown in table 1. 



Lost (n=10) 
5 recurrences 

1 severe COPD 

2 GP trial withdrawal 
2 no wish of followup 



Revised followup 
program (n=4) 




Follow-up Wth consultations/CEA at 
1.3,6.9.12.15.18.21.24 month. Chest x-ray. liver 
ultrasound and colonoscopy as shown in table 1. 






Lost (n= 10) 
5 recurrences 
1 severe dementia 
1 severe COPD 

1 moved to other trust 

2 no wish of follow-up 



Revised followup 
program (n= 1) 



Completed 12 month follow-up (n=41) 



Completed 12 month follow-up (n=44) 



Lost(n=5): 




1 recurrences 


< 


1 no available GP 




3 no wish of followup 





Revised followup 
program (n=7) 




Lost(n=7): 

3 recurrence 

1 severe dementia 

4 no wish of followup 



Revised follow-up 
program (n=8) 



Completed 24 month follow-up (n=29) 




Completed 24 month follow-up (n=29) 


Follow-up months (n=942) 




Follow-up months (n=942) 



Figure 1 Flow of participants. Patients were enrolled in the 2007 NGICG (Norwegian Gastrointestinal Cancer Group, table 1) 
follow-up programmes in both trial arms. The programmes are divided in 3-month cycles, that is, clinical examination at 1 
(baseline), 3, 6, 9, 12, 15, 18, 21 and 24 months, carcinoembryonic antigen (CEA) measurement at 3-month intervals, chest x-ray 
and contrast-enhanced liver ultrasound every 6 months and colonoscopy once during 24 months (table 1). 



analyses, and an interim analysis was performed in 
June 2012 (80% of preplanned recruitment, 1884 
follow-up months). There was at this point a 4% prob- 
ability (ie, conditional power) of showing a significant 
impact of the intervention on QoL global health 
score, which meant that further trial continuation 
were not justified. 

Quality of life 

There was no significant effect on the QoL main 
outcome measures. However, on the EORTC QLQ C-30 
subscales, there were significant effects in favour of GP 
follow-up, that is, role functioning (p=0.02), emotional 
functioning (p=0.01) and pain (p=0.01; table 4 and 
figure 2A-C). 



Cost-effectiveness 

There were no significant differences in primary QoL 
measures (global health status), and cost minimisation 
analyses were performed. A total of 778 travels (consulta- 
tions, radiological investigations and colonoscopy) to the 
hospital were registered, 528 in the surgeon group and 
250 in the GP group, respectively. A total of 1186 health- 
care contacts (regular appointments, emergency 
appointments and phone consultations) were registered, 
678 in the GP group versus 508 in the surgeon group 
(table 5). The mean cost of follow-up per patient per 
follow-up cycle was £292 in the GP group and £351 in 
the surgeon group (p=0.02) (figure 3). Overall, the 
mean societal cost per patient for 24 months follow-up 
was £9889 in the surgeon group and £8233 in the GP 
group (p<0.001, table 6). 
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Table 3 Baseline demographics and clinical characteristics 



Variable 



Surgeon (%) n=55 



GP (%) n=55 



Total (%) n=110 



p Value 



Age group 
<50 
50-59 
60-69 
70-75* 

Mean age (SD) 
Gender 

Male 

Female 
Education 

Primary 

Secondary 

University <4 years 

University >4 years 
Income level 

Median (£) 
Main activity 

Employment 

Home 

Out of work 

Pensioner 
Location of surgery 

University hospital (n=1) 

Local hospital (n=3) 
Clinical characteristics 
Tumour location 

Cokum 

Ascendens 

Transversum 

Decendens 

Sigmoid 

Elevated preoperative CEA 
Type of surgery 

Laparoscopic surgery 

Open surgery 
Tumour stage 

Dukes A 

Dukes B 

Dukes C 

New surgery owing to complications 

Permanent stoma 

6 months chemotherapy regime 



2 (3.6) 
8 (14.5) 

23 (41.8) 

22 (40.0) 
66.7 (7.3) 

32 (58.2) 

23 (41.8) 

20 (36.3) 

21 (38.1) 
8 (14.5) 
6 (10.9) 

32-42 000 

12 (21.8) 

3 (5.4) 
0(0) 

40 (72.7) 

34 (61.8) 
21 (38.1) 



13 (23.6) 
9 (16.3) 
4 (7.2) 

1 (1-8) 
28 (50.9) 
19(34.5) 

14 (25.5) 
41 (74.5) 

12 (21.8) 
25 (45.5) 
18 (32.7) 
6 (10.9) 
8 (14.5) 
18 (32.7) 



6(10.9) 
6(10.9) 

24 (43.6) 
19 (34.5) 

64.0 (8.7) 

33 (60.0) 
22 (40.0) 

18 (32.7) 

25 (45.4) 
5 (9.0) 
7(12.7) 

32-42000 

17 (30.9) 
9 (16.3) 
1 (1-8) 

28 (50.9) 

37 (67.3) 

18 (32.7) 



13 (23.6) 
5(9.1) 
5(9.1) 
4(1.8) 

28 (50.9) 
23 (41.8) 

11 (20.0) 
44 (80.0) 

11 (20.0) 
30 (54.5) 

14 (25.5) 
9 (16.4) 
7(12.7) 

14 (25.5) 



7 (6.3) 
14 (12.7) 
47 (42.7) 
41 (38.0) 
65.4 (8.1) 

65 (59.1) 

45 (40.9) 

38 (34.5) 

46 (41 .8) 
13 (11.8) 
13 (11.8) 

32-42000 

29 (26.3) 
11 (10.0) 

1 (0.9) 
68 (61.8) 

71 (64.5) 

39 (35.4) 



26 (23.6) 

14 (12.7) 
9(8.1) 
5 (4.5) 

56 (50.9) 
42 (38.1) 

25 (22.7) 
85 (77.3) 

24 (21.8) 
55 (50.0) 
32 (29.0) 

15 (13.6) 
15 (13.6) 
32 (29.1) 



0.10 
0.56 
0.84 
0.55 
0.09 

0.84 
0.84 

0.68 
0.49 
0.37 
0.76 



0.27 
0.06 

0.01 

0.55 
0.55 



1.0 

0.25 

0.72 

0.15 

1.0 

0.55 

0.49 
0.49 

0.81 
0.34 
0.40 
0.40 
0.78 
0.40 



*Patients <75 years were included in the survey. 
GP, general practitioner. 



p Values calculated with % square, t test and Fisher's exact test when appropriate. 



Sensitivity analyses 

The single factor with the greatest impact on overall 
societal costs was length of sick-leave, followed by cost of 
follow-up tests and cost of hospital travels. Variances in 
costs related to GP office travels and follow-up appoint- 
ments had a minor impact on overall cost in a follow-up 
programme (figure 4). 

Time to cancer diagnoses 

A total of 48 SCEs occurred; the mean time until diagnosis 
of an SCE was 45 days in the surgeon group and 35 days in 



the GP group (p=0.46). Of the patients with SCE, 14 had 
cancer recurrence and 7 (50%) were offered metastases 
surgery. Five patients died (all deaths caused by dissemi- 
nated colon cancer) during the follow-up period (GP 1 vs 
surgeon 4) . 



DISCUSSION 
Summary of findings 

A representative population of patients surgically treated 
for colon cancer participated in this trial, with an 



Augestad KM, Norum J, Dehof S, etal. BMJ Open 201 3;3:e002391 . doi:1 0.1 1 36/bmjopen-201 2-002391 



7 



GP-organised follow-up after curative colon cancer resection is cost effective 



Table 4 Health-related quality of life (ERTOC QLQ-C30, European Organisation for Research and Treatment of Cancer QoL 
Questionnaire; and EQ-5D, EuroQol-5D) outcome variables and estimated differences 



Mean (SD) 



Outcome variable 



Baseline 



12 months 24 months Estimated mean difference (95% CI) p Value* 
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83.5 
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(-3.9 to 1.7) 



0.20 



0.14 



0.02 



0.01 



0.27 



0.04 



0.9 



0.4 



0.01 



0.1 



0.2 



0.6 



0.01 



0.6 



0.08 



0.48 



0.44 



'Adjusted general linear 
EQ-5D, EuroQol-5D; GP ; 



model from 1800 follow-up 
general practitioner; VAS, 



months, ie, 600 quality of life questionnaires (GP 299 vs surgeon 301). 
visual analogue scale. 
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Figure 2 A-C. Health-related quality of life 1-24 postoperative months. European Organisation for Research and Treatment of 
Cancer QoL Questionnaire (EORTC QLQ C-30) Global Health, EuroQol-5D (EQ-5D) index score and EQ-5D visual analogue 
scale. 



expected normal variance of demographic factors and 
colon cancer severity. We have shown that a decentra- 
lised colon cancer follow-up programme will not impair 
QoL; on the contrary, we observed a significant improve- 
ment in the following QoL subscales: role functioning, 
emotional functioning and pain. This is the first trial 
evaluating the economical implications of a GP orga- 
nised follow-up programme after curative resection for 
colon cancer. Despite a higher frequency of healthcare 
contacts in primary care, a decentralised GP organised 
follow-up programme was associated with total cost 
savings owing to the decreased costs of primary care con- 
sultations and less hospital travels. Importantly, our 
result shows that GP follow-up was not associated with 
increased time to diagnosis of SCE, and thus cancer 
recurrence (35 vs 45 days, p=0.46), and the frequency of 
an SCE was similar in both groups. 

Comparison with existing literature and ongoing trials 

Although intensive follow-up is associated with improved 
survival, there are still international controversies on 
how to best organise follow-up of colon cancer patients. 
These controversies are mirrored in the wide variation 
of national follow-up guidelines. 4-7 Two systematic 
reviews, comparing follow-up trials, have been pub- 
lished. 2 3 Owing to the variation in the follow-up pro- 
grammes included in these reviews, it is not possible to 
infer the best combination of consultations, blood tests, 
colonoscopy, radiological investigations and level of care 
to maximise the outcomes. 2 Large randomised trials are 
under way (COLOFOL, GILDA and FACS), but the 
results are most likely years away. 9-11 Few published 
surveys have evaluated the effect of a GP organised 
follow-up programme. Two surveys have reported on 
QoL in a primary care-based follow-up programme, and 
a single cost-effectiveness analysis of intensified hospital- 
based follow-up was published in 2004. 30-32 Surveys have 
assessed the costs of follow-up in a Norwegian setting. In 
a retrospective survey, 314 patients were assessed with 
regard to the cost, compliance and success rate of 



curative surgery. It was concluded that the cost of one 
successful curative surgery was US$25 289, and that 
further implementation of such a programme should be 
debated. 33 The harms and unintended effects of a 
follow-up programme are poorly explored. The rate of 
false positive tests in a follow-up programme is especially 
unknown. Current surveillance is often based on serial 
CEA measurements; this biomarker has several pitfalls 
and shortcomings. In a recent survey, it was shown that 
the diagnostic accuracy of the serial measurement of 
CEA is low, and is impacted by the cut-off value. 34 These 
aspects are of high importance when designing a 
follow-up programme, as a false-positive test probably 
has a negative impact on the patient's QoL. Finally, 
there exists a considerable variance in follow-up strat- 
egies, internationally and at a national level. 35 This 
makes the comparison of outcomes between different 
follow-up strategies challenging. 

For other cancer conditions, more cost-effective ways 
of organising follow-up are extensively described and 
evaluated. For breast cancer patients, nurse lead tele- 
phone and GP organised follow-up are cost-effective 36-38 
with no increase in the frequency of SCE. 39 
Nevertheless, the quality of primary care cancer manage- 
ment is still debated. 40-42 

Strengths and limitations 

Our trial has several strengths. First, this is the first rando- 
mised trial addressing the economical implications and 
time to recurrent cancer diagnoses in a GP-organised 
colon cancer follow-up programme. We have shown that 
GP-organised follow-up, even with the increased frequency 
of healthcare contacts, was associated with cost savings and 
no decline in QoL. Second, poor guideline compliance 
has been shown to represent a problem in cancer 
follow-up programmes 43 However, tools to support 
decision-making in cancer are in progress. In this study, a 
decision support pamphlet was part of the intervention, 
and the patient and the GP organising the follow-up 
received a decision support tool. We believe that this 



Augestad KM, Norum J, Dehof S, etai. BMJ Open 201 3;3:e002391 . doi:1 0.1 1 36/bmjopen-201 2-002391 



9 



GP-organised follow-up after curative colon cancer resection is cost effective 



Table 5 Resource use in a colon cancer follow-up programme 



Surgeon n=55 



GP n=55 



Total n=110 



Cost variable 



n/cycle cost/cycle 



n 



n/cycle cost/cycle 



n 



n/cycle cost/cycle 



Follow-up months 903 



897 



1800 



Hospital travels 

Car 189 0.62 

Taxi 37 0.12 

Bus 96 0.31 

Airplane 0 0 

Express boat 43 0.14 

Extra travel owing 104 0.34 
to poor logistics 

Travel assistant 59 0.19 

Hotel 7 0.02 

Total 528* 1 .75 
Mean cost £ (SD) 

GP office travels 



113 

22 
33 
8 
12 
52 



0.37 
0.07 
0.11 
0.02 
0.04 
0.17 



1.7 (11) 
156.9 (145.0) 



10 0.03 
8 0.02 
250* 0.83 



2.0 (12) 
76.7 

(160.1, p<0.001) 



302 
59 

129 
8 
55 

156 

69 
15 

778* 




0.11 
0.02 
1.29 



Car 


155 


0.51 


t 


317 


1.06 


t 


472 


0.78 


Taxi 


7 


0.02 




14 


0.05 




21 


0.03 


Bus 


17 


0.06 




35 


0.12 




52 


0.08 


Travel assistant 


0 


0 




15 


0.05 




15 


0.02 


Total 


179 


0.59 




381 


1.27 




560 


0.93 


Mean cost £ (SD) 






4.1 (7.9) 






9.0 (9.1, p<0.001) 







Out-of-pocket 
expenses 

Mean cost £ (SD) 
Healthcare contacts 

GP consultations 
GP phone 
consultation 
GP emergency 
consultations 
Surgeon outpatient 
consultations 
Surgeon phone 
consultations 
Total 

Mean cost £ (SD) 
NGICG follow-up 
tests 

Blood samples 
Chest x-ray 
CEUS 

Colonoscopy 
Total 

Mean cost £ (SD) 
Work loss 

Patients in paid 
work (n) 
Days off work 
mean (SD) 



17 

215 
(168) 



Mean cost £ (SD)t 
Serious clinical 
events 

Number of events 22 
Mean cost £ (SD)§ 



2440 (1906) 



261.6 (157.7) 



12 

198 

(190, 

p=0.79) 



26 



1884 (2092, p=0.45) 



573.1 

(838.9, p=0.14} 



29 

208 
(219) 



48 



1.8 (11.6) 
117.1 (157.7) 




6.6 (8.9) 







2.7 (7.7) 






4.3 (15.0, p=0.10) 






3.5 (11.9) 


156 


0.52 


9.6 (17.8) 


329 


1.10 


20.6 (19.9) 


485 


0.80 


15.1 (19.6) 


61 


0.20 


1 .0 (3.9) 


94 


0.31 


1 .7 (4.3) 


155 


0.25 


1.4 (4.1) 


23 


0.08 


1.9 (12.2) 


37 


0.12 


3.2 (14.4) 


60 


0.1 


2.6 (13.3) 


227 


0.75 


52.3 (93.8) 


185 


0.61 


43.3 (104.1) 


412 


0.68 


47.8 (99.0) 


41 


0.14 


1 .45 (5.7) 


33 


0.11 


1 .2 (4.4) 


74 


0.12 


1.32 (5.1) 


508 


1.68 




678 


2.26 




1186 


1.97 








66.4 (100.1) 






70.1 (112.2, p=0.67) 






68.2 (106.1} 


203 


0.67 


3.3 (5.1) 


300 


1.0 


5.1 (6.8) 


503 


0.83 


4.2 (6.0) 


150 


0.50 


12.2 (12.2) 


128 


0.43 


10.6 (12.1) 


278 


0.46 


11.4 (12.2) 


110 


0.37 


56.2 (74.0) 


99 


0.33 


51 (72.5) 


209 


0.34 


53.8 (73.2) 


50 


0.17 


49.2 (110.3) 


65 


0.22 


65.1 (122) 


115 


0.19 


57.1 (116.7) 


513 


1.70 




592 


1.97 




1105 


1.84 








121.1 (152.8) 






132.2 (166.7, p=0.39) 






126.6 (159.8) 



2086 (2014) 



444.0 (662.4) 



Continued 
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Table 5 Continued 




Surgeon n=55 


GP n=55 


Total n=110 


Cost variable 


n n/cycle cost/cycle 


n n/cycle cost/cycle 


n n/cycle cost/cycle 


Follow-up months 


903 


897 


1800 



Metastases 
surgeries 

Cancer 

recurrences 

Metastases 

surgeries 

Mean cost £ 

(SD)H 



14 



9037.2 
(5117.5) 



13316.0 

(1489.0, p=0.22) 



10871.0 
(4366.3) 



*Mean travel cost for hospital travels (see table 2). 

fValues calculated with a median distance general practitioner office 30 km. 

Rvalue represents the mean cost (SD) relating to the subsample (surgeon) who were in paid work at the time of surgical treatment. 
§Value represent the mean cost (SD) of work-up tests (CEA, chest x-ray, colonoscopy) relating to the subsample who experienced a serious 
clinical event. 

HValue represent the mean cost (SD) relating to the subsample (surgeon) who performed metastases surgery. 
CEUS, contrast-enhanced liver ultrasound; GP, general practitioner; NGICG, Norwegian Gastrointestinal Cancer Group. 



decision support tool contributed to a high follow-up 
guideline adherence (table 6, GP 592 tests vs surgeon 513 
tests). Third, we have shown that the rate of SCE and time 
to diagnosis of cancer recurrence are comparable between 
groups. In our opinion, this is an indicator of adequate 
quality in a GP organised follow-up programme. 

There exist limitations. First, it might be argued that we 
were missing important information by choosing another 
endpoint than survival. However, this trial was designed 
primarily to evaluate whether general practice follow-up 
results in effects on patient-specific QpL and cost- 
effectiveness. We acknowledge that this choice of endpoint 
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Figure 3 Health care cost of follow-up per 3 month follow-up 
cycle. 



might impact the observed frequency of SCEs and time to 
cancer diagnoses, as a higher number of SCE and cancer 
recurrences would have occurred with a longer follow-up 
time. Similarly, societal costs will be impacted by a longer 
follow-up time. However, when healthcare cost of follow-up 
is analysed separately (table 5, figure 3), cost spendings 
are significantly lower in the GP group compared to the 
surgeon group. Second, generalisability and cost transfer- 
ability across jurisdictions might be challenging, as ele- 
ments of cost data may vary from place to place. 44 It might 
be argued that this is a single country trial with limited 
generalisability. However, we do not think this is the case. 
Comparable follow-up trials have been performed in coun- 
tries like the USA, Canada, the UK, Australia and the 
Netherlands. 30 38 39 45 These surveys are commonly cited 
and thus accepted as generalisable. In Norway, the GP has 
a traditional gatekeeper function and plays a central role 
managing resource usage in secondary care. Similarly, 
many European countries have a healthcare organisation 
where the GP plays a central role as gatekeeper to the 
access of secondary healthcare service. In our trial, guide- 
lines for dealing with aspects of generalisability and trans- 
ferability were applied, and variations in unit costs were 
included in the sensitivity analyses (see figure 3) 44 

Finally, the trial was stopped after 1884 follow-up 
months owing to no significant effect of the intervention 
on global health score and implementation of a new 
national follow-up programme. This is a limitation, as it 
will impact the interpretation of cancer recurrence. 
However, it would have been unethical to spend large 
resources over years to complete an intervention with a 
4% probability of showing a significant impact on global 
health score. 

Implication for patients, decision makers and clinicians 

Colon cancer in numbers is the third largest cancer type 
worldwide and a considerable number of patients are 
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Table 6 Cost of colon cancer follow-up 




Cost variable (mean, £) 


Surgeon n=55 




GP n=55 


Total n=110 


p Value 


1 1 1 J. 1 x IS. 1 1 1 

Healthcare cost/follow-up cycle 


351 




292 


324 


0.02 


Bootstrapped 95% CI 


315 to 386 




255 to 327 


296 to 348 




Mean difference £ 




58 








Healthcare cost/24-month follow-up 


3178 




2651 


2917 


0.03 


Bootstrapped 95% CI 


2833 to 3485 




2228 to 3006 


2660 to 3147 




Mean difference (£) 












Societal cost/follow-up cycle 


1098 




914 


1007 


<0.001 


Bootstrapped 95% CI 


1062 to 1139 




877 to 954 


981 to 1034 




Mean difference (£) 




184 








Societal cost/24-month follow-up 


9889 




8233 


9068 


<0.001 


Bootstrapped 95% CI 


9569 to 10194 




7904 to 8619 


8823 to 9320 




Mean difference (£) 




1656 









In estimation of healthcare and societal cost, cycles with complete cost data (n=600, ie, 1800 follow-up months) were included in analyses (as 
defined in table 1). Cost data from 57 follow-up cycles were excluded from analyses (incomplete ID or not returned forms). Cost of sick leave 
was adjusted for baseline characteristic. CI based on 1000 stratified bootstrap samples. 



enrolled in a postsurgical surveillance programme, 
resulting in significant societal cost. However, as there is 
no evidence-based consensus on how to design cost- 
effective follow-up programmes, the differences in tests, 
test frequency and level of care will have a high impact 
on societal cost spending. Therefore, the cost-driving 
elements in a colon cancer follow-up programme have 
to be critically evaluated. 

From a societal perspective, this survey has important 
implications. It may be argued that there are limited bene- 
fits from having GPs organising the follow-up programmes, 
as the radiological examinations and the colonoscopy have 
to be performed inhospital anyway. However, we believe 
that the most important factors causing a less costly GP 
follow-up are better coordination of care: as shown in table 5, 
GP organised follow-up leads to fewer hospital travels. We 
believe this is mainly caused by improved coordination of 
care, for instance by performing multiple radiological tests 



at the same hospital visit. Interestingly, the GP group had 
fewer extra travels (GP 52 travels vs surgeon 102 travels) 
owing to poor logistics (table 5). Cost of GP consultation 
versus hospital consultation: the societal cost of GP consulta- 
tions is lower compared to cost of hospital consultations, 
owing to a more costly hospital infrastructure. Complex and 
chronic conditions', patients surgically treated often have 
other chronic illnesses, and there is a trend towards higher 
involvement of primary care in treating these conditions as 
described in the chronic care model. Sick leave, although 
not statistically significant, patients in the GP group return 
to work 17 days (mean) earlier compared to patients in 
the surgeon group. 

From a hospital perspective, a transfer of follow-up 
programmes to primary care has economical and organ- 
isational implications. GP organised follow-up may be an 
effective way of reducing the burden on busy hospital 
clinics. 



Figure 4 Sensitivity analyses of 
cost-driving elements in 
surveillance. Societal cost per 
patient (£) for a 24-month colon 
cancer follow-up. Most critical 
variable in terms of impact is 
listed at the top of the graph, and 
the rest ranked according to their 
impact thereafter. As unit cost 
from the UK, like cost for GP 
consultation and diagnostic 
testing, has been reported to be 
30-40% higher than units cost 
applied in this trial, relevant cost 
elements were increased 
accordingly. Cost values for 
serious clinical events, 
metastases surgeries and sick 
leave were adjusted for baseline 
characteristics. 



Sick leave 
NGICG follow up tests 
Hospital travel 
Health care resource utilisation 
Salvage surgeries 
Serious clinical events 
GP office travels 
Personal travel expenses 



3841 |^ 
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7000 7500 8000 8500 9000 9500 10000 10500 
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CONCLUSION 

The present study suggests that a colon cancer follow-up 
can safely be performed by GPs, with no negative impact 
on QpL and at a lower cost. However, there exist limita- 
tions. Thirteen per cent (n=14) of patients had colon 
cancer recurrence; this low recurrence rate is most likely 
caused by limited long-term follow-up as most recur- 
rences occur within 3 years. Furthermore, the best com- 
bination of consultations, radiological test, blood 
samples and colonoscopy that optimises cancer survival 
is unknown. We therefore argue that the cost-driving ele- 
ments of colon cancer surveillance should be critically 
evaluated, when implementing follow-up programmes, 
as cancer surveillance represents a huge financial 
burden for the society. Finally, little is known about the 
potential harms of follow-up, especially when it comes to 
the impact of false positive tests. Further research is 
needed to settle these controversies, and new methods 
of decision-analytic modelling in combination with 
emerging data from ongoing randomised trials must be 
applied. 46 
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